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ABSTRACT 


Progress has been made toward Implementation of a Virginia state-wide 
remote sensing program and resource information system. VIMS and other 
Virginia educational institutions, the legislative branch, executive branch 
agencies, MSA, and the National Conference of State Legislatures have co- 
operated in examining state needs which could he met using remote sensing. 

As a result, the Legislature has passed a resolution to establish a joint 
study committee which will cooperate with executive agencies in initiating 
remote sensing demonstration projects, and continuing the development of a 
Virginia Resource Information System, VIMS has cooperated with the Canadian 
government in further development of a technique for suspended solids map- 
ping from historic Landsat data without surface truth; the technique is 
being used in sediment budget studies in the Bay of Fundy, Nova Scotia, in 
advance of construction of a tidal-energy barrage. The VIMS Remote Sensing 
Center is now meeting user data needs daily, and contributing to coastal 
and marine resource management decisions, particularly involving shoreline 
and wetlands preservation. 
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SUMMARY OP APPLICATIONS 


1. Remote Sensing Program Implementation in Virginia. 

VIMS began in late 1976 to assist tbe Virginia Air Pollution Control 
Board in an examination of state needs which could he met using remote sens- 
ingj particularly Landsat. This effort developed into a cooperative project 
involving the legislative branch, executive branch agencies with programs in 
environmental and geographical resources and management, educational insti- 
tutions with remote sensing expertise, and NASA, with assistance from the 
National Conference of State Legislatures. VIMS helped guide this project 
which involved meetings, workshops, planning studies, and testimony before 
public agencies. It has now resulted in the passage of a joint legislative 
resolution which establishes a joint study committee, authorizes the initia- 
tion of remote sensing demonstration projects, and calls for continued devel- 
opment of a Virginia Resources Information System, This System will be de- 
veloped under the auspices of the Virginia Department of Agriculture and Com- 
merce in the Office of Commerce and Resources. A primary data source will be 
Landsat data. Water quality monitoring has high priority as a demonstration 
project. 

2. Landsat Chromaticity Technique Applied to Sediment Budget Study for 

Tidal Power Project- 

In a cooperative effort begun in 1975, VIMS and the Canada Centre for 
Remote Sensing (OCRS) have been developing a technique for mapping suspended 
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solids from Landsat data in the' absence of surface information. This tech- 
nique has now been validated with theoretical study and several sets of 
field data from the Bay of Fundy, Nova Scotia. Techniques have been imple- 
mented on the General Electric Image 100 multispectral analysis system at 
OCRS. The Atlantic Geoscience Centre at Dartmouth, Nova Scotia, part of 
the Department of Energy, Mines, and Resources, Canada, has embarked on a 
sediment budget study utilizing Landsat data analyzed by this technique. 

The sediment budget study will guide decision-making in plans to construct 
a tidal barrage in the Bay of Fundy. The tidal barrage is intended to 
harness tidal power for electric power generation. 

3. Remote Sensing Center Applications to User Needs. 

New space and equipment have been provided this year to establish re- 
mote sensing activities in the context of a VIMS Remote ’Sensing Center. The 
Center is providing assistance to various users in acquisition of aerial 
photography, photointerpretation, data reduction, and coastal resource anal- 
ysis. The users include VIMS staff engaged in contract work and operational 
monitoring and advisory work for the Commonwealth; the users also include 
outside agencies such as the U.S, Fish and Wildlife Service. The user load 
on Center operations amounts to two full-time employees, one of which is at- 
tached to the Center, In a typical Center project, a marsh of one hectare 
in Lynnhaven Inlet, Virginia Beach, was preserved after analysis of histori- 
cal and new photographs led to a plan to put dredge spoil in a different lo- 
cation. In another project, a landowner had illegally destroyed a small 
marsh on Sarah Creek, Gloucester County, and was ordered to reconstruct it. 
The plan for reconstruction was based on analysis of historical and new 
aerial photographs. 



REMOTE SENSING PROGRAM 


IMPLEMENTATION IN VIRGINIA 


1. Background Information 

Virginia has had remote sensing activities for the purpose of gathering 
scientific, engineering and environmental information over the past ten 
years. These activities have been primarily research and development (R & 

D) efforts conducted by VIMS and other educational and research institutions 
in the State, It has been recognized in the past year that an opportunity 
now exists to formalize not only the R & D effort, but to also define a se- 
ries of technology transfer projects into a State remote sensing program, 
supported by the Executive and Legislative branches of the government. The 
purpose is to provide the agencies of the Commonwealth with the significant 
benefits of an organized operational program as is already underway in 
other states. 

The development of a State Remote Sensing Program had its beginning in 
1974-75. The Division of State Planning and Community Affairs (DSPCA) was 
designated by the Secretary of Commerce and Resources to develop a State- 
wide program. Prior to that time, VIMS and numerous State agencies and 
University investigators had cooperated with the National Aeronautics and 
Space Administration (NASA) and other Federal departments, in programs that 
utilized remote sensing data from both aircraft and satellites . In February 
1975, a meeting was held with representatives of Interested State agencies 
for the purpose of developing a State-wide remote sensing program. This 
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meeting was chaired by DSPCA and representatives from numerous agencies were 
present including the following: 

Department of Conservation and Economic Development, 

Marine Resources Commission, 

Old Dominion University, and 
University of Virginia. 

Representatives from NASA and the U.S. Geological Survey also participated;. 
The effort initiated by this meeting was to be part of a larger land-use and 
policy planning program. Progress was made during the following year and a 
half, in developing a State program, to be administered by a small staff ip 
the DSPCA, working closely with the Governor's cabinet and the interested 
State agencies. With the reorganization of the State government in July 
1976, the administration of the program was broken up and further develop-, 
ment of a State program remained dormant until Senator Frank E. Moss (D-Utph 
wrote a letter to Governor Godwin in September 1976, seeking state advice -on 
the Landsat program. 

t 

Senator Moss solicited Virginia's requirements for Landsat data, com- 
ments on an Earth Resources Information System, and recommendations on pro- 
posed legislation to meet these needs. An interim reply, drafted by the 
State Air Pollution Control Board Staff, who had been assigned to respond. to 
this letter, was sent to Senator Moss in mid-October 1976 expressing support 
for the program. Included in the letter was a copy of the resolution adopte 

t 

by the Williamsburg Southern Governor's Conference which Governor Godwin ' 
chaired in August 1976, that strongly endorsed the continuation and improve- 
ment of the Landsat system. The information provided by Senator Moss was 
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distributed to numerous interested State agencies for comment. VIMS and 
seventeen other agencies replied and a sxnnmary of their comments provided 
the basis for the final reply to Senator Moss, which was sent to him on 
December 21, 1976. Continued support for the Landsat experiment was ex- 
pressed as a key step in providing information required by the states in 
order to manage their natural resources more effectively. It was recommended 
that NASA be provided with the resources to enable NASA to enter into more 
joint Landsat efforts with the states in order to hasten the transition to 
a fully operational system. 

The comments provided by Virginia were given considerable attention by 
the Senate Subcommittee on Science, Technology and Space. Senator Adlai E. 
Stevenson, now the Committee Chairman, wrote Governor Godwin on May 13, 1977, 
commending the Commonwealth for its comments, and asked him to testify re- 
garding the revised legislation. Since the Governor had another commitment 
on the appointed hearing date, Dr. William Hargis, Director of the Virginia 
Institute of Marine Science, was designated as the State's spokesman. In 
his June 9th letter to Senator Stevenson, Governor Godwin endorsed the pro- 
posed legislation to develop and establish an Earth Resources and Environ- 
mental Information System as a most essential action. He cited numerous 
areas in which remote sensing had the potential for helping Virginia improve 
its natural resources management. 

The testimony presented by Dr. Hargis on June 14, 1977 was prepared 

/ 

from input by State agencies and research and educational institutions, and 
consisted of a Virginia position paper and a summary presented orally by Dr. 
Hargis. Dr. Hargis responded to many questions asked by Subcommittee 
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Senators and staff, and his testimony was well-received. Representatives 
from Georgia and Nebraska also testified at the hearing along with a repre- 
sentative for the National Conference of State Legislatures, and Mrs. Eilene 
Galloway, a special consultant to the Senate Committee on Aeronautical and 
Space Sciences. 

2. Development of a Remote Sensing Program for the State of Virginia 

Subsequent to the Senate Subcommittee Hearing in June, 1977, the State 
Air Pollution Control Board (SAPCB) asked State agencies to further define 
their remote sensing data requirements, to continue the development of a 
State remote sensing program. A number of them stated in general terms their 
requirements and all indicated a need for education and training in order 
for them to apply this technology to their data needs. From a survey of the 
research and educational institutions involved in remote sensing, namely 
Virginia Institute of Marine Science, Old Dominion University, University 
of Virginia, and Virginia Polytechnic Institute and State University, the 
SAPCB determined that these institutions are the best qualified state groups 
to assist State agencies in remote sensing, educational and technology 
transfer efforts. Thus, the program as it develops will depend on the 
assistance provided by the research and educational institutions. 

During the development of the proposed State program, contacts with 
NASA centers have been extensive. These include the Headquarters in Wash- 
ington; the Goddard Space Flight Center, Greenbelt, Maryland; the Langley 
Research Center, Hampton, Virginia; and the Wallops Flight Center, Wallops 
Island, Virginia. Formal correspondence and personal visits have resulted 
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in extremely helpful exchanges of information and good working relationships. 
NASA has provided assistance in the project phases to date, and will assist 
in joint projects which receive State government (Executive and Legislative) 
support with both program approval and budget authority. 

It was early recognized that, in order to pursue program definition, 
an urgent need existed to establish formal Legislative Branch support for 
the effort. Information briefings were therefore provided to the three com- 
mittees of the General Assembly having concerns relating to this program, 
namely the Senate Agriculture, Conservation, and Natural Resources Commit- 
tee, the House of Delegates Agriculture and Conservation Committee, and the 
House of Delegates National Resources Committee. NASA and NCSL representa- 
tives assisted State personnel in such presentations. VIMS provided guidance 
and testimony in these presentations. They were made during the General 
Assembly's 1978 Session, One critical hearing held jointly by all three 
committees took place on January 18, 1978. Following these briefings, spon- 
soring patrons were found to present appropriate legislation to the General 
Assembly during its 1978 Session. A joint resolution was prepared and 
passed by both houses of the Assembly in Feb3fuary and March, 1978. The 
text of the Resolution is contained in Appendix A. 

The State's remote sensing efforts to date have been supported out of 
general administrative budgets, or related to work associated with Federal 
grants such as this NASA grant at VIMS. In order to more properly attack 
the program definition required for this effort to be a success, executive 
budget support explicitly targeted for development of a remote sensing pro- 
gram is needed. Such funds would be used to administer and coordinate the 


- 5 - 



effort at the state level, and provide for execution funds to the State 
agencies participating in the program’s development. Recoirimended budget 
levels have been prepared. Without such support, the remote sensing effort 
of the State would likely be limited to a low priority effort based on Fed- 
eral funds supplied to the research and educational institutions primarily 
for R & D work. It is to be noted that Federal funds granted to research 
and educational institutions available to indirectly support state program 
development are increasingly scarce; consequently, institutional support 
for program development in the absence of a state budget is already in an 
inevitable decline. 

To better inform state agencies with operational program responsibilities 
of potential remote sensing benefits, state agencies were invited to partici- 
pate in a nimiber of workshops and conferences during 1977 and 1978. Various 
agencies were represented in organizational meetings in the summer and fall 
of 1977, when VIMS and other educational institutions presented program pos- 
sibilities and discussed the development of a state remote sensing program 
in the light of data needs of the various agencies. In December, 1977, 
agency representatives attended the NCSL regional workshop on state uses of 
remote sensing held in Lanham, Maryland. A formal state workshop for state 
agency representatives was then organized and held in January, 1978. This 
workshop included NASA and NCSL representatives as participants; the agenda 
included presentations by VIMS and other educational institutions about on- 
going activities and potential projects which would benefit state agencies. 
Other meetings were held in the months of February and March leading up to 
a second state workshop on April 11, 1978. At this workshop, the Secretary 
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of Conmierce and Resources addressed the heads and other representatives of 
20 state agencies, and introduced a program including the four regional NASA 
centers, NCSL, and VIMS and the other educational institutions. A principal 
feature of this workshop was the consensus that a Virginia Resource Informa- 
tion System would be the focus for meeting state data needs, and that a 
primary methodology to be incorporated into this system will be remote 
sensing. 

3. Present Status 

The present status of the Commonwealth resource system and remote sens- 
ing program is that responsibility for program development has been assigned 
to the Department of Agriculture and Commerce, under the Office of the Secre- 
tary of Commerce and Resources. A program document has been circulating 
among state agencies since January. This document presents the concept of 
the Virginia Resources Information System and discusses the use of remote 
sensing methodology, and lists, by program area, potential technology trans- 
fer projects along with proposed schedules and agency involvements, VIMS 
has had substantial input to this document. In the immediate future, dis- 
cussions of specific projects with individual agencies will continue, toward 
the goal of defining and initiating demonstration projects within the coming 
twelve months. 


- 7 - 



4. Definition of a Landsat Water Quality Demonstration Project 

Landsat has a proven capability for measuring several important water 
quality variables, namely suspended sediment, chlorophyll, water trans- 
parency, and temperature. 

At present costs for surface survey programs, water surveys by boats 
cannot be extended to include all of Virginia's water bodies. It would be 
too expensive. Consequently, many water bodies may suffer declining water 
quality before being noticed and included in a water quality monitoring and 
control program. Landsat can be used to fill the gap as an inexpensive 
means of monitoring water quality, particularly in the manner of an alarm 
system that particular water bodies need attention. 

An effort was therefore initiated with the Virginia State Water Control 
Board (SWCB) to develop a Landsat water quality monitoring program. This 
effort was first begun with the Piedmont Regional Office (PRO) in Richmond, 
Virginia because PRO personnel had been involved in a Landsat study in the 
past and were familiar with the Landsat system and its general potential. 

The Piedmont Regional Office of the Virginia State Water Control Board 
has jurisdiction over 32 water bodies of 20 acres or more in size. These 
include both saline and fresh waters from the James River to the Appalachian 
Mountains at the edge of the Piedmont Plateau. Water quality monitoring 
activities of the Office are situated in the Division of Surveillance and 
Field Studies. The director of this Division has authority and responsi- 
bility to sample and test the waters of his jurisdiction on a regular basis 
for a set of more than 15 water quality variables, and to direct treatment 
modifications, order cessation of polluting activities, or advise other 
regulatory agencies of the Commonwealth of needed actions within their juris- 
dictions, whenever water quality standards are breached. 
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The Division Director is convinced of the utility of Landsat data for 
synoptic mapping of water quality classes in a large number of water bbdies, 
as a result of an earlier cooperative project with NASA in 1974 and 1975 
(Trexler and Barker, 1975). For two reasons this project was discontinued: 
first. Commonwealth agency budgets in 1976 were cut almost 10%, forcing the 
Director to reduce the level of monitoring activities below the earlier 
level, and leaving no resources to put toward a Landsat monitoring effort; 
and second, it appeared at that time that Landsat monitoring would be useful 
only when simultaneous surface information was available to individually 
calibrate each Landsat overpass . This latter constraint was viewed as re- 
quiring that diminishing resources be rearranged to provide for Landsat 
calibration, an impossibility if existing monitoring programs were to be 
maintained as required by law. 

New Landsat investigations (Alfoldi and Monday, 1977, 1978) have 
shown that useful, quantitative data on suspended sediment concentrations 
and water color can be obtained from multitemporal Landsat data, even when 
surface information is available for only one or a few of the Landsat 
passes. These results involve the use of chromaticity analysis, with a 
spectral method of adjusting Landsat data to account for atmospheric varia- 
tions from pass to pass. The consequence is that older Landsat data may be 
utilized in conjunction with new data, so long as at least one pass in the 
series to be used is calibrated by acquisition of surface information. The 
data may then be reduced and analyzed for changes in water quality over the 
entire period of the Landsat program. 

Chromaticity analysis is advantageous, moreover, because it produces 
an easily understood graphical display of water quality changes. The results 
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can be quickly interpreted. Consequently, the Landsat data can function as 
a water quality alarm system, which will bring to the attention of the Divi- 
sion Director any situations which are changing and which need to be scheduled 
for special water sampling. The data can also be used as a basis for visual 
presentations by the Director to other agencies and levels of government, to 
evoke responses and galvanize action in their jurisdictions. 

The Division Director has stated that on the basis of Landsat data he 
is ready and has authority to take specific actions. In the past, for exam-^ 
pie, the Division Director has altered sampling schedules and locations as 
needed, has notified the Commonwealth Soil Conservation and Water Conserva- 
tion Commission of soil erosion problems causing an increase of water tur- 
bidity, and has requested the Commission of Game and Inland Fisheries to 
remove beaver dams because they reduced flow and aggravated pollution prob- 
lems. Thus, he is ready to alter monitoring schedules, change the location 
of sampling programs, order the cessation of polluting activities, and ad- 
vise other' Commonwealth agencies of needed actions within their jurisdictions. 

Attention is presently centered on Lakes Kerr, Gaston, Chesdin, Anna, < 
and Swift Creek Reservoir. It is acknowledged that these water bodies, and 
other smaller water bodies used for public recreation, are in need of addi- 
tional monitoring which can be provided by Landsat. Specific problems in 
these water bodies have been discussed. For example, several tributaries 
and arms of Lakes Kerr and Gaston are already known to be suffering from an 
advance of pollution, but it is not known how fast the advance is occurring, 
because full sampling and analysis programs have been in effect for only 
two years , Landsat data from a five year period can be used to determine 
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the rate of advance, and- thus to warn of future dates when serious pollution 
problems will exist at critical downstream points where water intakes for 
industries and municipalities are located. It will be possible to identify 
in more detail the specific actions which might be taken as actual Landsat 
data analysis gets underway. 

Several steps have been taken this year toward implementation of this 
water quality monitoring program. The steps were guided by the policy that, 
given the developing state program in remote sensing, any Landsat water 
quality demonstration project should be immediately transformable into an 
operational state program. The significance of this policy is that quick 
results have been sacrificed in favor of developing SWCB long-range parti- 
cipation in the state remote sensing program, and building a Landsat user 
center accessible to the SWCB as well as other state agencies. 

For the program in the PRO, water bodies have been identified, and 
available field and laboratory data retrieved from EPA STORET files. Data 
for the period before 1975 are meager, and even the more recent period, 
1975-1978, involves extensive data collection on only a few water bodies. 
Some of these water bodies are streams not suitable for Landsat data analy- 
sis. Therefore, the PRO Division Director has rearranged future surveys to 
coincide with Landsat overpasses as far as possible. This will ensure the 
future availability of surface data for calibration of Landsat CCTs. 

Steps have also been taken to arrange the necessary computer facilities 
for Landsat data analysis, in such a manner as to provide for a Landsat user 
center available and open to all state users in the Tidewater Virginia area. 
The Southeastern Regional Computing Center at the College of William and 
Mary is an appropriate center for implementation and testing of Landsat 
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data analysis programs; this center serves remote terminals at various re- 
gional universities and research groups, including VIMS, ODU, and some eight 
other institutions, and it is centrally located between Richmond and the 
Tidewater urban area. Further, it is built around the same model computer 
system as installed at the VPI Conputer Center, another of Virginia’s re- 
gional computer centers. This last feature makes it possible to quickly 
and easily transfer capability to VPI. Biscussions are in progress with 
the Director of the Southeastern Regional Computing Center with respect to 
implementation of the ORSER system, a Landsat general purpose software sys- 
tem which will be purchased by VIMS from the Pennsylvania State University. 
This software will be utilized for a variety of applications of Landsat 
data beyond water quality, including the mapping of land cover by personnel 
in coastal zone management and non-point pollution programs. 

Other conputer programs will be incorporated into the system. A com- 
puter program for automatically finding and identifying water bodies on a 
Landsat tape is available from the University of Wisconsin (Fisher ^ , 

1978). Another Wisconsin program classifies water bodies according to 
trophic state (a measure of nutrient enrichment and plant growth) (Scarpace 
et al. . 1978). Also, a system has been jointly developed by VIkS and the 
Canadian government for using Landsat to quantitatively measure suspended 
solids concentration in water bodies, and this system can be applied to 
historical Landsat data (which reach back to 1972) to show turbidity changes 
with time over the past 6 years. Thus, water quality trends can be estab- 
lished using old data. NASA Goddard has expressed its readiness to assist 
in merging all the above programs into a Landsat water quality software 
package, and to assist in its implementation in Virginia. 
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As these elements of a Landsat water quality monitoring system are 
being assembled, meetings are being held which jointly involve SWCB, MSA, 
VIMS, and other state remote sensing program planners in the Department of 
Agriculture and Commerce. The consensus developing from these meetings 
is that deliberate steps forward should be made, and that special attention 
should be given to combining efforts of all state agencies interested in 
remote sensing applications, because a cooperative effort will be most 
efficient and productive of new applications in the future. Water quality 
applications are recognized to have high priority. The indications are 
that progress toward implementation of an operational Landsat water quality 
monitoring system will be measured and steady over the next year. 
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LANDSAT CHROMATICITY TECHNIQUE APPLIED TO 
SEDIMENT BUDGET STUDY FOR A TIDAL POWER PROJECT 


1. Origins of the Sediment Budget Study 

In the search for energy resources, tidal power is often discussed 
but exploited very little. The site of the world’s largest average tide, 
the Bay of Fundy, Nova Scotia, has been proposed for extraction of tidal 
power for decades; for engineering and capital reasons, no serious attempt 
has been made in the past to harness the Bay of Fundy tide. Recently, how- 
ever, the Government of Canada has embarked on engineering studies. This 
change should be viewed as significant, because Canada in the last decade 
has taken on large engineering projects involving the environment, such as 
the James Bay power project and the trans-Canada gas pipeline; thus, the 
Bay of Fundy engineering studies are possibly the first of a series that 
could lead to a tidal barrage. In this context, it is necessary to have 
accurate information with respect to not only the volumetric water flows 
in the Bay of Fundy, but also the material transport of the system, in 
particular, the flux of sediment. 

Sediment flux is Important for its potential to scour parts of a 
barrage and erode its foundations. It is also of concern for its poten- 
tial to fill in the volxme now behind the proposed site, and thus reduce 
the projected water flow and power output from the barrage. The Department 
of Energy, Mines, and Resources of the Government of Canada has therefore 
supported a study of the sediment budget of the Bay of Fundy. This study 
is being carried out by Dr. Carl Amos at the Atlantic Geoscience Centre 
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(Dartmouth, Nova Scotia) . At the outset in 1974, the study was based on 
field work. Because the average tide in the Bay of Fundy is over 10 m, 
field work involving vessels is difficult. A necessary aspect of the 
study is to obtain a synoptic view of the mass of sediment in the system 
at a single time. However, the large tide and high currents cause the 
system to change rapidly. The search for better methods to study the 
sediment budget led Dr. Amos to consider the potential of the Landsat 
system for s 3 nioptic measurement of suspended solids at the water surface. 

2 . Suspended Soil Solids Measurement from Landsat 

Since the launch of Landsat 1 in 1972, many investigators have used 
Landsat to measure suspended solids. The methods used have involved the 
simple correlation of Landsat response to measures of suspended solids 
concentration. Various relationships have been asstimed between the Landsat 
response and the concentration. Often, an adequate relationship for the 
particular data in a single study has been a linear equation between Landsat 
radiance and the concentration, but at times a large range of concentrations 
has necessitated the use of a non-linear relationship to obtain a close 
correlation. 

The degree of correlation is adversely affected by several variables 
outside the control of the investigator, namely, atmospheric haze, thin 
cloud cover, white caps, sun glint, and water inclusions other than sus- 
pended solids. In 1974 a study was begun to develop a method for correc- 
tion of effects due to these variables, a method which would not depend 
on extensive modeling of the atmosphere nor on collection over a wide area 
of data on these variables during a Landsat overpass. The method development 
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centered on ratio normalization of Landsat radiances, which produces coef- 
ficients analogous to human color vision chromaticity coefficients. Hence, 
the method has been termed a chromaticity technique. The initial develop- 
ment was based on a densitometric analysis of Landsat images. It was shown 
that the chromaticity transformation yields coefficients vdiich can be very 
easily manipulated to correct for atmospheric haze and other environmental 
variables, without the need for surface information (Munday, 1974a, 1974b). 
The potential was thus established for the technique to be applied to Land- 
sat data collected in the past in the absence of simultaneous surface 
information, making possible the use of historical Landsat data for quanti- 
tative analysis of suspended solids. 

3 . Testing of the Chromaticity Technique for Suspended Solids Mapping 

In the period from 1975 through the present, and especially in 1977, 
the basic concepts underlying the chromaticity technique and its implemen- 
tation for quantitative measurement of suspended solids have been tested 
with Landsat CCT data. Dr. Amos has provided a continuing series of sets 
of field data coincident with Landsat overpasses, which have been used to 
directly calibrate the respective Landsat CCT responses and produce con- 
tour maps of suspended solids for each of the dates (Amos, 1976). As of 
late 1977, seven dates of Landsat passes were accompanied by field data. 
These seven dates included passes of both Landsats 1 and 2, as well as 
both high and low gain data from Landsat 2. The field data were analyzed 
in conjunction with analysis of the respective Landsat CCTs by Mr. Thomas 
T. AlfoT-di of the Canada Centre for Remote Sensing (CCRS) and by J.C. Munday 
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(VIMS) on a General Electric Company Image 100 multispectral data analysis 
computer at OCRS. At the same time, many other Landsat CCTs were utilized 
in a study of the applicability of the chromaticity technique for discrim- 
ination of various targets other than suspended solids in water, under the 
influence of the interfering atmospheric and other variables mentioned 
earlier. This practical testing of the chromaticity technique has resulted 
in a series of publications (AlfoTdi and Munday, 1977; Alfoldi and Munday, 
1978; Amos and Alfoldi, 1978). To summarize the results of these investi- 
gations, it has been found that radiance noise of equal proportions in all 
bands is removed by the chromaticity transformation, and residual chromatic 
effects of other noise are easily perceived on a chromaticity diagram. 
Chromaticity loci have been defined for pure water, suspended solids, 
chlorophyll, bathymetry, dry versus wet sand, snow, ice, air pollution, 
haze, and clouds of variable thickness. Contaminating shifts of the sedi- 
ment, chlorophyll, and bath 3 metric loci by sun glint, whitecaps, thin 
clouds, haze, and air pollution may be graphically or automatically cor- 
rected and standardized. Multidate suspended sediment sampling in the 
Bay of Fundy has produced a correlation coefficient to Landsat data from 
seven dates, after the above correction, of r = 0,95. The regression coef- 
ficients between the surface data and the satellite data can thereafter 
be used with the chromati city-based atmospheric adjustment to calibrate 
other satellite scenes with no surface sampling. 

Theoretical study has also been carried out over the same 1975-1978 
period, to investigate whether the ratio normalization as employed in the 
chromaticity technique is the optimal transformation for the intended use, 
and to investigate the relation between the chromaticity technique and 


- 17 - 



various diffuse reflectance models used in Landsat studies of suspended 
solids. The study of transformations led to the conclusion that ratio 
normalization is theoretically optimal for the purpose of removing total 
radiance information from Landsat data, because it simultaneously leaves 
chromaticity invariant while completely removing total radiance informa- 
tion (Munday and Alfoldi, 1975). With sets of data recently available 
from the field study, it has been shown by statistical analysis that a 
non-linear relationship between Landsat radiance and suspended solids 
concentration is better at curve-fitting than a linear relationship. Only 
for small ranges of concentration will non-linear and linear models be 
equally satisfactory. However, chromaticity loci for suspended solids 
from a large number of Landsat scenes are non-linear, requiring a non- 
linear model. In particular, the quasi-single-scattering diffuse reflec- 
tance model developed by Gordon and co-workers is corroborated (Munday 
and Alfoldi, 1978, submitted). 

4, Systems Implementation 

Operations for point-by-point chromaticity analysis and for scene- 
wide chromaticity analysis and display have been implemented on the Image- 
100. Results are displayed on the color television monitor and computer 
terminal, and can be output on line printer or reproduced on hard (paper) 
copy in seconds. Both modes of operation can be used for diagnostic analy- 
sis of substantial portions of a Landsat scene in less than 90 minutes of 
user time. Preliminary considerations indicate that a Landsat water quality - 
alarm system emphasizing either suspended solids or a water quality index 
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could be implemented for large areas containing thousands of lakes; esti- 
mates are that a system providing twice-yearly coverage (or more) of 
lakes in the Province of Ontario, Canada, would require an effort of 
roughly 0.5 man-year annually. 

At the present level of automation, an experienced person can make 
all necessary preparations for displaying Landsat scenes after chromaticity 
transformation (the area mode of operation) in about 35 minutes. This can 
be followed within another 40 minutes by generating, for example, eight 
categories of suspended sediment concentration and producing a hard copy 
map for 1200 km2 of land area containing water bodies, at maximum resolu- 
tion. Work at present is directed to further automation of the technique, 
and refining of the software to increase its speed. If Landsat CCTs were 
preprocessed to generate data records for the chromaticity analysis con- 
taining only water (instead of both land and water) there would be a sub- 
stantial reduction in the times needed for water analysis. 

Initial steps have been worked out with the Eastern Region Remote 
Sensing Applications Center (ERRSAG) at the NASA Goddard Space Flight Cen- 
ter, to implement these techniques and associated Image-100 software on 
the NASA Goddard Image- 100, ERRSAC also plans to implement the technique 
in Fortran software appropriate for a subroutine to the Pennsylvania State 
University ORSER System (a Landsat and other multispectral-scanner data 
software analysis system written primarily in Fortran for an IBM 370 Model 
168 computer; see Borden ^ aJ., 1974). A further plan is to merge the 
chromaticity methods with the University of Wisconsin water quality analy- 
sis programs which automatically find and identify water bodies on CCTs 
(Fisher ^ , 1978) , and produce a classification of all water bodies 
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into trophic status (Scarpace et al., 1978). 

5. Application to the Bay of Fundy 

The Landsat chromaticity technique has now been applied to the quanti- 
tative determination of suspended sediment concentration in the macrotidal 
coastal embayment of Minas Basin, Bay of Fundy (Amos and Alfoldi, 1978, 
submitted) , Landsat 1 and 2 data both with and without surface information 
are being utilized. During the course of the application, several conclu- 
sions have emerged. The chromaticity technique, firstly, has been shown 
to be useful for establishing a multi-date correlation with the Landsat 
data. A significant correlation has been found, that of r = 0.95. The 
error limits of the calibration are, at 1 mg/1 sediment concentration, 

+0.3 mg/1, and at 148 mg/1, + 60 mg/1. These error limits can be ex- 
pressed as roughly + 30% of the measured value of concentration, whatever 
its value, between 1 and 150 mg/1. Above 200 mg/1, the error increases 
exponentially. The effects of sediment shape, size, and composition ap- 
pear to have, at most, only minor effects on the results with Landsat data. 

Contour maps of suspended sediment in the Bay of Fundy are now being 
obtained, even with earlier Landsat CCTs for which no surface information 
was gathered. Thus, historical Landsat data are being exploited despite 
the absence of surface truth. The maps are being analyzed for the total i 
amount of sediment present in the Bay of Fundy during the overpass (based 
on the experimental finding that sediment concentration is constant with 
water depth). From rates of erosion along the shorelines, the major source 
of sediment, the flux of sediment can be determined, and 'thence its capacity 
for scouring and filling should a tidal barrage be constructed. In addition. 
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the maps and Landsat images are being analyzed for their indications of 
tidal dynamics — current vectors in different regions of the Bay at dif- 
ferent phases of the tidal cycle. The results of the analyses will be 
extremely useful to the engineering questions presently being faced x<rith 
respect to the feasibility of a Bay of Fundy tidal power station. The 
Department of Energy, Mines, and Resources has recently increased its 
level of support for these Landsat studies. 
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REMOTE SENSING CENTER APPLICATIONS TO USER NEEDS 


Remote sensing research projects at the Institute began in 1970, and 
by 1974, remote sensing services began to be provided for Institute and out- 
side users by the research staff. The facilities have expanded gradually. 
User needs and research activities in 1976 grew to the point to require in- 
creased space. In the past year, additional space has been assigned to re- 
mote sensing activities to accommodate the increasing needs. Thus there is 
now devoted to remote sensing activities an entire small building, consist- 
ing of two work rooms and two office rooms. With this space assignment, ; 
the Institute has moved toward the establishment of a Remote Sensing Center 
which will serve Commonwealth and local governmental needs. The Center is, 
seen as providing not only remote sensing project assistance, but also ad- 
visory and training services to executive branch agencies of the Commonwealth 
as the Commonwealth remote sensing program develops. 

t 

Users this past year have included among others the U.S. Fish and 
Wildlife Service, U.S, Geological Survey, the U.S. National Oceanic and 
Atmospheric Administration, the Virginia Marine Resources Commission, and * 
the Virginia Office of the Secretary of Commerce and Resources. In addi- 
tion there has been a steady use of Center facilities and expertise by 
other VIMS personnel from roughly two- thirds of the different Institute 
departments- Many of these Institute users are incorporating photointer- ' 
pretation and data reduction techniques as a standard set of tools in their 
repertoire. The most frequent departmental user from the Institute has 
been the Department of Wetlands. 
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The user load on Center operations amounts now to the equivalent of 
two full-time persons. One equivalent full-time person is provided from 
the Center staff. Support for this full-time equivalent is provided by 
the combination of Institute funds, this grant, and user contract contribu- 
tions. The second equivalent full-time person is provided by the users, 
at user contract expense. The funding level of the Center from all 
sources is roughly $120 k per year. 

As examples of the more interesting user-requested projects during 
1977-1978, two wetlands projects have been selected and described below. 

In the first, photo measurement saved a marsh from destruction by dredge 
spoil disposal and provided for selection of a new site for disposal. In 
the second, reconstruction of a previously destroyed marsh was ordered 
by the courts, and the plan for reconstruction was based on analysis of 
historical and new aerial photographs. 
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1. MABSH PRESERVATION AT PLEASURE HOUSE CREEK. CITY OF VIRGINIA BEACH 


The Problem 

Lynrihaven Bay empties into the Chesapeake Bay southwest of the mouth 
of the Bay. It contains 5 square miles (2 x 1Q7 of water surface area, 
and consists of a network of large basins and small bays, interconnected 
with channels, and a moderate, productive marsh community. Lynnhaven Bay 
has one inlet opening to the Chesapeake Bay for ingress and egress of com- 
mercial and pleasure boat traffic. Statistics on commercial watercraft 
passage through the inlet Indicate 400 to 600 trips per year, along with 
traffic for the nximerous pleasure craft based in marinas and private resi- 
dences in the Bay. The inlet is active and continuously filling, and there- 
fore in need of maintenance dredging by the Army Corps of Engineers. Dredg- 
ing was performed in 1966, 1968, 1970, and 1972, and notice was posted in 
November 1976 (Army Corps, Public Notice No. 18, Appendix B) to dredge as 
shown in the accompanying map (Figure 1) . Comments were requested from 
state and federal agencies having jurisdiction, including: Virginia Insti- 

tute of Marine Science (VIMS) , Environmental Protection Agency (EPA) , Fish 
and Wildlife Service (FWS), and National Marine Fisheries Service (NMFS) . 

Dredge spoil was previously disposed of at a site to the west of Lynn- 
haven Bay inlet on the Chesapeake Bay in 1966 and 1968, and at Pleasure 
House Point (Site A, Figure 1) in 1970, 1972, Further use of Pleasure House 
Point for dredge spoil disposal was labelled environmentally unacceptable 
by the EPA (letter. Appendix B) since the Point had earlier consisted of 
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productive marsh and had Been illegally filled. Permission for further use 
would imply approval for past disposal practices. Also, the filled area 
would become more attractive as a development site for housing, which would 
add more pollution stress to the Lynnhaven Bay (MffiS, letter. Appendix B) . 
The bottoms of the Bay need to be protected from pollution because 567= of 
its bottoms are leased as oyster grounds. The 1966, 1968 site had previ- ^ 
ously been closed since no more beach replenishment there was needed. 

In order to resolve the different state and federal agency positions, 
a meeting was held in January 1977 at the Corps of Engineers, Norfolk, Vir- 
ginia. Revised minutes from the meeting (letter. Appendix B) indicate agree 
ment on use of Pleasure House Point for one more temporary dredge- fill cycle 
with certain stipulations to discourage future development. The Corps, in 
addition, stated a position of no more maintenance dredging in Lynnhaven Bay 
inlet until a permanent disposal site could be found by the City of Virginia 
Beach. During the summer of 1977 the dredging was completed as agreed. 

In a continuing search for future spoil disposal. Site B (Figure 1), 
to the southwest of Lynnhaven Bay inlet, which the Army Corps agreed would 
be acceptable as a permanent containment providing the City of Virginia 
Beach could gain clear title, was further studied. The city was already 
in the process of evaluating this area of sand and marsh for a potential , 
boat ramp with parking facilities (letter. Appendix B). 

In several letters to the Army Corps (Appendix B), FWS discussed the 
high productivity of the marsh on the southern part of Site B, and commented 
on the tremendous loss of marsh within Pleasure House Greek. FWS strongly - 
desired to preserve the small remaining area of marsh on the inlet site. 
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However, none of the federal agencies knew how much marsh had existed in 
Pleasure House Creek, an important factor in the decision-making process. 
The problem was brought to the Remote Sensing Center at VIMS in early 1978. 

The Use of Remote Sensing 

The Remote Sensing Center uncovered historical photography of the 
area (USDA, 1937 and C&GS, 1962) and compared it with recent VIMS photog- 
raphy (1975, see Little Creek and Lynnhaven Pollution Model Tidal Prism, 
MSA Annual Report No. 4). All products were commonly scaled with the 1937 
photography as a base (see Figure 2) and a series of overlays was made. 

The marsh was accurately delineated on all overlays and the areas were 
measured with a Numonics electronic planimeter. The changes in the marsh 
at the inlet site were also studied, revealing that the site accreted sand 
to form its present sand-marsh composition. The final remote sensing prod- 
uct was an overlay map with marsh acreage in a facing table. This product 
was given to FWS for direct inclusion in the Army Corps decision-making 
process. 

Results 

The planimetry revealed that there had been an 80% loss of marsh from 
1937 through 1975. This large loss prompted FWS to decide that the remain- 
ing marsh must be preserved. FWS therefore stressed, upon studying the 
photography and the remote sensing product, that there be a dual use of the 
already- filled area of the inlet site (letter. Appendix B). During the 
peak boating months in the stimmer, the area would be used as a parking lot 
for the boat ranq). During the winter, dredge spoil would be placed on the 
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parking lot, and removed by trucks in the spring and used for the beach 
replenishment program at Virginia Beach. This proposed dual use of the 
already- filled area provides that the marsh on the southern end will be 
preserved. 

Outcome 

The matter is still under consideration by the Corps, negotiating 
with the City of Virginia Beach and other federal agencies, including FWS. 
Due to the timely remote sensing product, the Army Corps reversed its 
earlier thinking and now plans to preserve as much of the 1,100 square 
metres of marsh as possible, and still allow for the public use boat ramp 
so as not to interfere. 

Conclusion 

Remote sensing has been crucial in reversing Army Corps plans for 
dredge spoil disposal on a 1 hectare marsh in Virginia Beach, Virginia. 

A new plan, under consideration, is to use an alternate non~vegetated 
site for spoil disposal. 
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FIGUEE 2. Loss of Marsh in Pleasure House Creek. 
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SARAH CREEK - BINSWANGER PROJECT 


The Problem 

On November 9, 1973, Mr. F. Binswanger (a private individual) applied 
to the Gloucester County Wetlands Board for permission to build a bulkhead 
across a small pocket of marsh (0.2 acre, 750 square metres) in Sarah Creek 
a tributary of the York River. The VIMS Wetlands Department surveyed the 
site, and in a report submitted in December 1973 (.^pendix B) stated that 
the proposed bulkhead would completely destroy all marsh vegetation within 
the project. The decision of the Wetlands Board rendered in December 1973 
was to deny the permit. 

In early 1977 it was discovered by the Army Corps of Engineers on a 
routine field inspection that the construction of the bulkhead and fill of 
the wetland pocket had been illegally performed. In a letter sent April 
1977 (Appendix B) the Corps directed that the bulkhead be removed and the 
marsh be restored to its original composition. This was so imposed by the 
District Court of Gloucester (including a fine) , and a marsh restoration 
plan was formalized in November 1977 under VIMS and Army Corps auspices 
(see Appendix B). 

The Use of Remote Sensing 

Remote sensing, furnished by the Remote Sensing Center, was used to 
define the restoration plan. Aerial obliques taken by VIMS prior to ille- 
gal fill activity were used as a guide for the original marsh configuration 
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The Remote Sensing Center took a special vertical series of the site in 
November 1977 to provide a base map of the illegally altered area before 
any restoration. A scaled map of the proposed marsh recreation is in 
Figure 3, These maps were provided to the Gloucester County Wetlands 
Board to permit the Board to better conceptualize the illegal changes and 
the intended restoration. 

The Board has recognized that it is most important to closely follow 
the fill removal and replanting to insure that the "new" marsh will sta- 
bilize. The Remote Sensing Center has been asked to help provide this 
information with future overflights and properly scaled drawings. 

Current Situation 

Fill removal, bulkhead removal, and marsh restoration are to begin in 
the Spring of 1978. A series of flights is scheduled to monitor the pro- 
gress as the marsh is re-planted. 

Conclusion 

Remote sensing was a necessary and critical technique in defining 
a small illegally destroyed marsh in Gloucester County, Virginia, and 
in providing the basis for a proposed plan of marsh restoration. 
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1 Seven hundred forty-three D ?/3/78BRB C 2/5/78nBg 

Pctrons - Quillen/ Morrison/ Anderson CW, McClansn, Ashv;ortn, 
!urr‘ay, Glasscock/ Keating, Heinz, Jonnson, Stanbaugh, O'Brien JW, and 
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HOUSE JOIMT RESDLUIIOH 

Creating a Joint subcommittee to study the development of a 
Virginia Resource Information System, 


WHEREAS, the demand for, and utilization of, land, 
water, forest products, minerats, energy and other resources 
is constantly increasing as a result of increased population 
and an increased rate of consumption per individual; and 
WHEREAS, the suppfy and quality of natural resources 
throughout the Commonwealth of Virqinia is finite; and 

nHEREAS, the conversion of lands from farm* forest and 
water absorption uses to highways, utility rights of way, 
commercial, residential or industrial developments ts 
continuing at an unprecedented rate; and 

WHEREAS, mandatory standards for water resource, air 

resource and other envi ronmertta I issues must be met 

/ 

throughout Virqinia in the near future; and 

WHEREAS, several districts in the Commonwealth are 
fac trig significant shortages in water resources, and 
WHEREAS, many districts of the Commonwealth are 
experiencing rapid population growth and development, and 

wHEktAS, the legislative and executive branches of the 
Commonwealth and the citizens at large have taken a strong 
interest in the proper management of resources and the 
environment in Virginia and have Indcntified specific 
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' 1 recomme nda I t ons directed toward its growth with a desirable 

Z balance between economic gTowth* environmental quality* and 

3 future resource needs; and 

4 WHEREAS* there is a keen awareness by the leqislative 

5 and executive branches of the Commonwealth* and. by local 

6 qovernment and citizens, of the significance, increasing 

7 complexity and lasting impact of decisions which are made 

8 relative to the use of resources throughout the 

9 Commonwealth; and 

10 whereas* members of the Ger^erai Assembly recognize the 

11 need for an up-to-date, accurate and consistent Information 

12 base in order to make intelligent decisions on resource 

13 management throughout the Commonwealth; and 

14 WHEREAS, members of the General Assembly strongly 

15 believe that coordinated efforts of State agencies, research 

16 and educational institutions and cooperating federal 

17 agencies will result in greater accuracy ar>d improved 

18 effectiveness of work relating to resource information In 

19 relation to costs; and 

20 WHEREAS, members of the General Assembly strongly 

21 believe* ors the basis of demonstrated experience, that the 

22 types of information obtained by remote sensing technology 

23 from high and low altitude aircraft, Landsat and 

24 meteorological satellites, and special ground or waterborne 

25 devices is extremely useful and cost effective In providing 

26 additional information that is necessary for inventorying, 

27 monitoring and evaluating Virginia's resources and 

28 envlronmenti and 
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1 WHEREAS, members of the General Assembly have Indicated 

• j 

2 a stroncj interest ami intention to support the use of remote 

3 sensing to assist in resource and environmental management 
^ programs within the Commonwealth, while supporting the 

5 expansion of technology transfer capacity from MASA*s Earth 

6 Resources Laboratory and from other cost effective sources; 

7 now, therefore, be it 

8 RESULVED by the House of Delegates, the Senate 

9 concurring. That the General Assembly of Virginia hereby 

10 endorses the continuation and improvement of remote sensing 

11 systems through the implementation of the Landsat follow-on 

12 program and other available remote sensing capabilities 

13 together with coordinated technology transfer efforts by 
1^ agencies, research and educational institutions of the 

15 Commonwealth as steps in the development of a Virginia 

16 Resource Information System that will provide accurate and 

17 up-to-date information for management decisions related to 

18 natural and other resources of the Commonwealth. In carrying 

19 out the purpose specified herein, a joint subcommittee to 

20 study the development of a Virginia Resource Information 

21 System is hereby created- The joint subcommittee shall study 

22 the most cost effective applications of remote sensing 

23 technology to resource-and environmental information needs 

24 of the State, investigate areas for coordinated efforts 

25 between State agencies and by research and educational 

26 institutions, initiate demonstration remote sensing and 

r 

2/ technology transfer projects with Federal agencies. Initiate 
2b systems for sharing data banks with other states and other 
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1 reqtonst and provide guidance on recommended (egislation e 

2 required to imptement a coordinated Virginia Resource 

3 Information System. 

4 The joint subcommittee shall be composed of nine 

5 legislative members to be appointed as follows:' two persons 

6 shall be appointed from the membership of the House of 

7 Delegates* Agricultural Committee by the Chairman thereof} 

8 one person shall be appointed from the membership of the 

9 House of Delegates* Conservation and Natural Resources 

10 Committee by the Chairman thereof; one person shall be 

11 appointed from the membership of the House of Delegates* 

12 Mining and Mineral Resources Committee by the Chairman 

13 thereof; one person shall be appointed from the membership 

14 of the House of Delegates* Chesapeake and Its Tributaries 

15 Committee by the Chairman thereof; three persons shall be 

16 appointed from the membership of the Senate Agriculture, 

17 Conservation and Natural Resources Committee by the chairman 

18 thereof; anc one person shall be chosen from the membership 

19 of the Senate by the Senate Committee on Privileges and 

20 Elections. 

21 The members of the joint subcommittee shall elect a 

22 Chairman and Vice-Chairman from the membership thereof. If a 

23 vacancy occurs for any -reason, successors shall be appointed 

24 by the appropriate person or Committee designated herein to 

25 make the appointment. Ail agencies of the Commonwealth shall 

26 assist the joint subcommittee upon request. 

27 The joint subcommittee shall make an interim report to 

28 the Governor and the General Assembly not later than 
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1 December one* nineteen hundred seventy-eight and shall aake 

2 a final report not later than December one* nineteen hundred 

3 seventy-nine. 

4 « 
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MARSH PKESERVATION AT PLEASURE HOUSE CREEK 


LETTERS 





UNITED STATES 

DEPARTMENT OF THE INTERIOR 

FISH AND WILDLIFE SERVICE 

Ecological Services 
P.O. Box 729 

Gloucester Point, VA 23062 
June 1, 1978 


Mr. Hayden H. Gordon 
Masefield Hall 

Virginia Institute of Marine Science 
Gloucester Point, Virginia 23062 

N 

Dear Mr. Gordon: 

We thank you at the Remote Sensing Center for your help in the Pleasure 
House Creek project. From our point of view, the purpose of the study 
was to document the marsh losses and gams in the Pleasure House Creek 
area at Lynnhaven Inlet, Virginia Beach, Virginia. 

We requested the work he done by the Remote Sensing Center in order to 
provide decision makers in the current Lynnhaven Inlet Maintenance 
Dredging and City of Virginia Beach Boat Ramp projects with what we con- 
sider to be "critical" data supportive of a position against the additional 
filling of productive wetlands in the area. Our interest was to provide 
the Corps of Engineers with data needed for their assessment of the project 
impacts on area resources. It was our concern that such information as 
previous wetland losses was not fully being taken into account by the Corps. 
This project contains all of the elements of a controversial project in 
terms of conflicting public demands for the use of existing public resources. 

At this time we are informally advised by the Corps that their earlier 
position which favored the filling of wetlands is currently undergoing 
serious "in house" scrutiny due to the information generated by VIMS. We 
are fully confident that the ultimate outcome of the project will be in 
the best public interest since the marsh loss information filled a critical 
gap in basic data required by the Corps for their decision. 


Sincerely, 










BLACK 

BE'^MSTEIN The Norfolk District proposes to conduct routine maintenance dredging opera- 

ECKies tions in Lynnhaven Inlet, Bay, and Connecting Waters and to deposit the 

i-ASl RtADEK DESTR®!terial in the upland, diked disposal area shown on the attached map. 

The laws under which the dredging of this Federal Project is to he reviewed 
are the Federal Water Pollution Control Act (33 U.S.C. 1323, 86 Stat 816) 
and the Marine Protection, Research, and Sanctuaries Act (33 U.S.C, 1413, 

86 Stat. 1052). Related legislation involves the Coastal Zone Management 
Act of 1972, the National Environmental Policy Act of 1969, the Fish and 
Wildlife Coordination Act of 1958, the Endangered Species Act of 1973, and 
the National Historic Preservation Act of 1966. 


Lynnhaven Inlet, Bay, and Connecting Waters is the official designation of 
the authorised Federal project that affords access to the Lynnhaven estu- 
arine complex. The project provides for an entrance channel 10 feet deep 
and 150 feet wide from that depth in Chesapeake Bay to a mooring and turn- 
ing basin 10 feet deep, 1250 feet long, and 700 feet wide in Lynnhaven Bay; 
a channel 9 feet deep and 90 feet wide from the mooring and turning basin 
to Broad Bay, via the Long Creek - Broad Bay canal. The project area is 
shown on the attached map. 


The project was initially constructed in 1966. Maintenance of the project 
has been required in 1968, 1970, and 1972. The shoaling appears to have 
stabilized and a four year dredging frequency now seems more realistic. 
Material from previous maintenance dredgings has been removed by hydraulic, 
pipeline dredge and deposited in upland disposal areas. 


The dredging proposed under this Public Notice will involve the removal and 
disposal of approximately 160,000 cubic yards of sand. The material will 
be removed by hydraulic pipeline dredge and deposited in a previously used, 
upland, diked disposal area. The dredging will require approximately five 
weeks to complete, and is scheduled to be accomplished between 1 January 
and 31 March 1977. After completion of the dredging contract, material / 
from the disposal area will be hauled to^Virginia Bea^ch andjuaed Jthe ^ 

beach replenishment program. ‘ 


There are no known or anticipated related dredging and disposal operations 
to be conducted by others concurrently with work on the Federal project 
within the immediate project .area. 


However, permit work of small scale may be conducted during the Federal 
dredging within the greater Lynnhaven area. This work should not in- 
fluence, in any way, the Federal dredging. 
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Mstriet Sagitmr last reader destroy 

^^olk Sittriet 

Corps of Esgineors 

Pora Norfolk 

8D3 Front Styrcet 
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Be; HAOEN-Rt# 2S October 1976 
S5A0EN-8F.# 19 NoveiAer 1976 


Oosr Colottol SCTSTdt 

VO roeoiood tha Oetobatr 28 « 1976 lector fcoti Hr. Philpoct of yoer 
staff «&d the Novee^cr 19, 1976 letter froe Hr# Coodvln, deecrlbiag 
pr^rased dredsed spoil disp^al aress to be osect durins asintenanco 
dredsing of tlie Lyittiioroe Inlet end Zaor# T*o sites are proposed, a 
IS sere peai»nil« at tbe sootbeest eoroer of- the Lestxer Bridge, end e 
preoiooslp filled area bt Pleasure Hooee Point. Ve considered the proposal 
to ose tha entire 15 acre penizuiuls at lesser Bridge as a disposal area 
and f^d it usaccepC^le. As Hr. Fhllpott’s letter states, prevloua 
field Inapeetlons of the site re^maled that aignlfieant wetlaasds exist 
throaghottt isach of the soothers poreiea of the peniitsuls. Bovver. & 
large portion of the sorchera and Is high and sas^. i^lle EVA can consider 
the use ofteha sorchers segeest, onr wetlioida policy and guidelines 
predate us fzon allowlsg the usnceeaaary destructlsa- of tbe viable <aacsh 
sod aqnatie habitat throughooc the resaisiag penlns;<la« 

Tbm proposed Pleasure Moose Point site is also tuxacceptable. Previous 
field li^psetlois and cevias of our files revealed chat the .site vaa 
foraarly a watlssd area. Flllisig of tthc area for the purpose of develops 
seat vss ccopletad without a Corps of Bngltieers pcnalc. Although develop-" 
aant has sot yet occurred, the uetlands of the site have been destroyed, 
proposed use of the area for spoil disposal vould both-,K>ffer passive 
approval of previous wetlands destruction and provide the elevation necessary 
for developiaent of the resulting waterfront property. As the Lynnhaven Bay 
is heavily atressed by existing waterfront coE®unities, KPA believes that the 
ereation of further developable property would add sipulficanc water quality 
degradation to the aystenn. 
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SPA dlsagr««a vlth the stat^tcnt In Hr. Goodvia^o Kovecd>ar 19, 1976 
' 2«ftt«r doclaring tbst fi Nagatlve Declaration la opproprlsto for Ute 
liftaitattmi Bay. project, believe that slgnillcoBt envlronaontal 
< dagewlaclo& could reault frea the foUairing project charaeterlsclcs: 

1» Zhe proposed dradginB is authorised to a depth of 12 feet. Such 
'a d^eh appoare ascessive. la fact, ve vlah to knov if boats eith 
diBifes gtaster ebaa S feet use the channels. Unnecessary dredging leads 
'■ to tocssased veluoes of spoil and greater dieposal probleisis. Zt taay be 
p^Miihls to stosee dradgli^ d^ths thertoy reducing spoil quantities. Such 
8 rttdoecioo say alloir the use of sjore cnvirot^entally aeeap table disposal 

2, Alrtxmg h noitfh of the siaterlal to be dxddged is to be utilised as 
basch fill, no data has bean aubaltted eonfimlng the suitability of the 
spoil for Bueh a use. 

3r Spell diaposal at the Pleasure Souse Point site could, as 
toatieBad 'earlier, aaduee developstent. Such vatorfrent development vould 
Ineraase tha aavirossental stress on the bay ayateti. Therefore the inpoete 

of disposal is tha area ahoold ba fully considered, 

~ * 

^ 4. 7o date, SPA too net bees infoxeed of altetaate dlapoaal sites 
&s se^tods ehito trare etodlOd or eoaXd ba used for the lyeohsoen maintenfinca 
-prostas, Saab isforaetlffii stould to fexvarded to this office for cevletr. 

Sli^reXy yoats, 

* / /\ '»/» < , 

' * t'^CrtO V J'r/. 4i^rf 

. Hlebolaa K* Ruha ' 

Chief 

^ EIS sad Hottoeda Revior Sectifut 

cc: '■Plsh & Wildlife Service, Annapolis 

Hatlonsl Harlne Fisheries Service 

VI«S 

Virginia Hazlne Resources Commlssiou 
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U.S. DEPARTM-^.-T OF COMMERCE 

lUationai Oceanic and Atmospheric Administration 

NATIONAL MARINE FISHERIES SERVICE 


northeast. Region 

Federal Building, 14 Elm Street 

Gloucester, Massachusetts 01930 








January 11, 1977 


Col. Hewman A. Howard, Jr., USA 

District Engineer 

Norfolk District 

Corps of Engineers 

Fort Norfolk, 803 Front Street 

Norfolk, Virginia 23510 



Dear Colonel Howard; 


This letter is in response to a letter from Mr. Zane M. Goodv/in, 
dated November 19, 1976, concerning the maintenance dredging,_in 
> .j;jvnnhaven Bay. Inlet, and connecting waters durxng the period 
January through March, 1977. In addition, this letter will serve 
as our response to NAOEW-DT, Public Notice No. 18, dated Novem- 
ber 24, 1976. 

We have reviewed the information provided and do not concur with 
your finding that a negative assessment for the project vjill 
suffice. The proposed dredging time frame is totally unacceptable 
in that it virtually covers the entire closed season for the pro- 
tection of oysters, it should be noted that these oyster grounds, 
after having been closed for several years, were reopened for 
direct harvest again earlier last fall. 

We also feel that the use of the proposed disposal area should be 
evaluated for its effects on the marine environment. It is our 
opinion that retention of fifty percent of the spoil (about 80,000 
cubic yards) in this disposal area v/ill significantly increase 
the potential for real estate development, which v/ill result in 
adverse effects on fishery resources through v^ater quality degra- 
dation. This fact is of particular importance in light of the 
recent reopening of local oyster grounds. Lynnhaven oysters are 
in demand along the Atlantic coast, and any factor affecting their 
harvest and sale would have severe detrimental impacts on this 
fishery . 

In addition, the Lynnhaven complex is an important spa’vning and 
nursery area for several important sport and commercial species. 



Colonel Ke^viaan A. Howard, Jr 
Page 2 

January 11, 1977 


Dredging during the latter part of the proposed time frame could 
result in sediment-induced interference with normal development of 
eggs, larvae, and juveniles of these important species. 

Therefore, the National Marine Fisheries Service recommends against 
both the proposed dredging time frame and the indxcated disposal 
site. Dredging should be accomplished during the months of October 
and November, 1977, to protect aquatic resources of the Lynnhaven. 
Spoil disposal should be at sea, via stock-piling at Fort Story, or 
on the downdrift side of Lynnhaven Inlet. While we realize the 
benefits of using the material for beach nourishment, we feel that 
the adverse effects of the project, as proposed, on fishery resources 
are of such magnitude that our approach is warranted. 

Sincerely, 


(Sgd.) Mai-vin F. Bcussu 
V7illiam G. Gordon 
Regional Director 



APR 1, 5 <-'*7 

DEPARTMENT OF THE ARMY 

NORFOLK DISTRICT, CORPS OF ENGINEERS 
FORT NORFOLK, 803 FRONT STREET 
NORFOLK, VIRGINIA S3510 

IN REPLY REFER TO 

NAOEN-DW 13 April 1977 

L0iV:dAN 

BLACK 

BERliSTEIN 

E3KLES 


Mr. Ralph C. Pisapia 
Southern Area Office 
U. S. Department of the Interior 
Fish and Wildlife Service 
1825-B Virginia Street 
Annapolis, Maryland 21401 



KI? f ER 
PlfA/IA 
I AM .J CHI SO 
BAc” 

V<tjr' I lilixY 
bir.-w 

ROA,:: ^ . 

RlM'D'i 



Dear Mr. Pisapia: 

The comments received from some of the representatives attending the 
13 January 1977 meeting on the Lynnhaven dredging project have been 
included in the inclosed revised summary of the meeting. The revisions 
were a result of Mr. Goodwin's 25 January 1977 letter to you and other 
representatives who attended the meeting. 

If the summary is acceptable, please sign at the indicated location and 
return it to me so it can be forwarded for Mr. Ruha's signature. 

Sincerely yours. 


1 Incl 
as stated 




'<v_ / 

JOHN R. PHILPOTT 
Asst Chief, Engineering Division 



Topics that were discussed in detail v/ere as follows: 


Acceptable Dredging Time Period - After a general discussion concerning 
acceptable time periods for dredging, acceptable dredging periods were agreed 
upon by the Corps, F&WS, EPA, NMFS. The proposed dredging could begin immediately 
in the entrance channel, and should be accomplished first. The turning basin and 
interior channels should be dredged between 15 Mar - 15 Apr. Future dredging 
activities in the turning and interior channels should be restricted to the periods 
of 1 Oct - 15 Dec and 15 Mar - 15 Apr. No restriction was mentioned for the entrance 
channel. F&WS expressed concern regarding dredging during flood tides. However, 
since the material to be dredged is sand and a 24 hour a day dredging operation 
is needed to meet the restrictive time periods, it was agreed that no restriction 
in regards to tide was considered essential or practical. 

FY 77 or Interim Disposal Site - After a review and discussion of all alternative 
disposal sites for the FY // dredging of Lvnnhaven and finding none other acceptable 
or practicable, an interim dredging site was agreed upon by Virginia Beach, CE, ^e.4itA 
F&WS, EPA, NMFS representatives. 

F&WS indicated they would approve temporary use of Pleasure House Point site 
for the current dredging if the District Engineer would state that such action 
would not result in adverse secondary environmental impacts. Colonel Howard said he 
would so state, although he acknowledged that the Corps has no control over future 
actions of the developer, whether the subject property was used as a disposal site 
or not. Another condition that would be required by F&WS was that at least 50 
per cent of the sand be removed for Virginia Beach sand replenishment purposes. 

All attendees agreed to this proposal. At EPA's request, the District Engineer 
agreed to study reducing the project dimensions in order to decrease the volume 
of material to be left on the Pleasure House point site. Colonel Howard stated 
there \/ould not be any future maintenance dredging activities in Lynnhaven until 
the City of Virginia Beach provides a permanent and approved disposal site. 

George Hanbury said the City v/ould continue their efforts to provide such a site. 

Winder Permanent Disposal Site - It was concurred in by the group that the 
Winder Property could be utilized jointly as both a permanent disposal site and a 
public boat ramp. This would eliminate the need for the dredging involved in locating 
a boat ramp at the upstream end of Pleasure House Creek. Mr. Hanbury said the City 
would abandon the Pleasu'^e House Creek plan if the V/inder property was found to be 
acceptable. Based on this alternative, the NMFS and EPA indicated they would be 
agreeable to use of both the upland and wetlands parts of the site. However, it was 
emphasized that every effort should be made to limit the amount of area required 
so as to minimize the degree of wetland destruction. 

F&WS state that any determinations as to the degree of allowable wetland loss 
v/ould be dependant upon a review of the detailed plans for development and utilization 
of such property. It was agreed that the City, Corps and the federal and state 
agencies should work together to develop the most viable plan for usage of the property 
with the objective of preserving as much of the material wetlands as possible. On 
this basis, Mr. Hanbury indicated that he v/ould suggest to City Council that they 
initiate whatever procedures necessary to acquire the property. 
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C >■■■". t3 csftnj 

Irolcs''d Ter your rovlew cojfse^nt la tho eoncopt plan for tho 
P'"coa 2 '?d toot raep-dinposal a* to Adjacout to Lvr.ahav*irt lalot, 

VlrginLi. Tta beat rnnp ia to be a ron-foe puVlio facility nrd tho 
d:.-po 2 al ?rAo ia to be used to t-eo-iye and dirpense to the ooopnfrcnt 
c-f'-i-’qmJ notorial reneyrd durtr^ en'intoaenoe of tbo Lynn'“ 3 veR In-Jet, 
L',iy, and Conn.acttnn: y^t'^rs Project. 

I’ Tty of tl'O datails ere purpoaely unrosolvod In erdor that t'^o oity of 
'Vi''£^5.nin Beach can bo noro open to outafda auggerticn at an earlv 
j-tCE“ and thereby avoid Ajtur« tIi3S«iroen<^nt» Furthoraore, f’c city 
rtre.i net w?ih to connlt too much time and coney jrto 3 winemble 
effort. 


rrc'i^nt coasiderotlcna for tho boat rfrap-p^rVlns alte not ovldent in 
t:ia concept dre.King arai 

1. Perpesrle parHng area curfaea, 

2. Conorcto payed raop.s, nnd 

3. Sfcveca tied Into existing or Improved lines, 
pe, warding tho npoll cite: 

1, toveP3 uin bo nmiporoanant {never intent! cnally tom doyn, 
only reconstructed ?a tho need dictates). ■ 

. Spill box will be at southeast corner. 
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KftOEK-HS 


25 lu£Ogt 1977 


3. Discharge into r.ltc vlU 
to northeast comer. 


hrpln nt northwest corner eni? proceed 


fl. Sr-nd rettoval — triJoV haul 
close to dlschsr'go ftB possible. 


op**rotlcns will 


ho conducted as 


Your coiisaents to us, with 
vruld bo apprecip.tc<J by 25 


a duplicate sent to the relieving eddr 
Septeaher 1977, 


■ess 


I 


Hr, Carl A, Tliorcn 
Assistant City Engineer 
Kunieipal Center 
VSrfiinia Beach, Virginia 23»55 

' ,*lin<3or»ly ■jrourt!, 


1 Inol - 
As stated 

Copy rcmlshcd v/5rol; r - - ■ 
Mr. Trrl A, Thoren 
As*»istv>t City Engineer 
Hunfeipai Center 
Virginia Bgach, Virgiria 



job's R. PKILPOTT 

Asst Chief, Engineering Mvlclon 


K". Mervin lloriarty 
Division of Ecolcgicol Services 
D.S, Fish md VlTdltfo Service 
P.C, Bex 727 

Gloucester Point, Virginia 23052 


cc: Records 
Reading 
TOP Br 
Engt* 01 V 



WANG/0005A 

HULLER/dh 

RUfILMA?IN 

KOOTTON 


PHILPOTT 



Jariu?ity 21 ^ 1S7V 


i^rfolk :^sti:ict, Ccr^s of Kfi-jiatsirs 
toxt i«orfQlk« iJ33 sror.t 
fiorfolk, v& 23^10 

£)«sr sixi 

Tr*is jf«fer«mc6s taa 13 3asiu«ry 1577 ao^tjU^g r=<;<irding 
LytusXidVca liUctr X»a'/# «u.<i it .gating Wgtern saaijatssaAnca 

^sedgjuag ^^rojeet attend^u Uy you and roaraaentativas ef your 
staff, oC VlrginiA S«aeh, find this S rvioo. 

Since thoA'A v&a a coBsideianly long and iatoivcd ciBCJssion of 
tha project and aite^nativod, v& foci e stato^aRt of oxar 
^sitiou 15 api/rov>riate at. ti^is tlwc. Xhis lctt<ir i=i scbttittCKi 
in accordance viith provisions of tho riu-i and Kiliiiifo <~c>oraii.atio» 
ACt (4ti Stat* 4‘ji, aa aiicnaad* it' -•. s. c. fetl ec seg.)- 

Ihore era aavaral a»;«s;ta of the proiect wX.ici= s^ioed to 
address, first, xe^jardins tne tir«s of i” '.>hic?x the 
tisredyiiig vxii bo coaaacted, th* portion nccas£.itatiE.g 
dradcing outeido the inlet should tawo Pii.r.is.al siff^cfe c»4 
finfisa and sheilfi^h pOi^ulatioafa cf t'lo axen. fi-sraforo, 

Ro dredge ticax restriction Xfili «a txocsRfaary for tr.is oncstao 
portion. 2 -roUgin.q ti.e ir.BXdn nortions could ha%'« ndvorae 
effects on sl.oiifisu durii.g spavnino t“.nd oor?.aiit pertodr. 

We tioiieve. ti»at drod-jlixy d’ixin.j the oerioda ixarcl. 15 to laao 1 
05 octoi/sr 1 to w«oe«iL'ar 13 vocll avoid theSe offocta. 

^cond, resjardirig tne propouav. Sltiisuri. iO'iK*.' l-oi5’.t •>pcll 
disposal site, it was our und--ir>itu.';.ii!''> t.iat vour cfficG i as 
consider e.. tiie j ot.(iiitx.al atxvc iur'iCt*; for '.';.icn vt iiUii 

<i*iiraasad ccncora in oar ..acoai^or 17. it7t loticr. You ..it', not 
believe tt as secc-xuary &nd jOtentixil dt^^}ra^'Cl..ioa oE 

waterw.-ji.y vouia i-o n diroot rc-ault o? yoar nctior.c. iaxt. 
yOvUT office will fild a ntr.ativi asB.it.Siy.-h'.t Ptatir.? tnat 
no Au-?<sr=.c caisclative affect •? am .x-ecud tc reaait f?o 
piucsjaauc o£ cn t..e s^ljecc >iita, v-‘a, t'ore, 

will uct ch^ect to K:.<. u"n of i w r.i-.ef for c^oil 



Althougli we continue to support use of the ti-ttle Creek site for the 
boat reunpv we are willing to participate in an effort to detemine 
if .the Lesner Bridge site can be utilized with a ninimun of wetland 
destruction. 


Sincerely yours. 



Glenn Kinser 
Supervisor 

Annapolis Field Office 


MEM0RlRfi.T2f :de : 10/19/77 

Copies to; !Ir. Carl A. Thoren, Virginia Beach, VA 
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durl&g t3M»'F5f 77 dredging. Furthcnaore, we would not object 
to tlio use o£ the Pleasure nouas Point site as a permanan 
diqpoaaul area as an^ indirect iiapaots to fish and wildlife 
resources resulting from potential urbanization would he negated 
by permanent use. It is our understaii.ding that a fir.al 
enTirotanental statement will be filed with the CEQ p i • to 
comsoenceiaent of &ny dredging beyond Ff 77- anticipa e 
r«riewiag the draft. 

Third, regarding the proposed permanent spoil disposal 
site at the Lesner Bridge r we under srand that the project 
dimonsions are being reassessed in light of current boating 
interest needs ajiid the limited upland spoil disposal aurea of 
this sits- We are also aware that the City Is puraiiing a 
boat ramp in conjunction with the spoil area- Tii® Lesner Bridge 
site, as you are well aware, contains a substantial portion of 
Wetlands (we astlmata 5-9 acres). VJhen project dimensions and 
boat rai^ plans are formaliaed, ve will reconsider the commitiaGat 
of these wetlancs. any reconsideration we make will take into 
acoount the following discussion. Our concern for these 
wetlands stems from their value to fish and wildlife resources 
and the insidious manner in v;hich wetlands have been dostroyed 
in the Lynnhaven estuary. Our 23 Movember 1976 letter 
pointed out that over 50 percent of ti,e marshes in the area 
have been dredged and/or filled since 1956. it is apparent 
from discussions we have had witli your office and the city on 
other proposed projects in the Lynnhaven estuary that 
deposition of spoil on wetlands is often the rsost econa ically 
feasible alternative. Such projects include the proposed 
Canal Ko. 2 flooa control project, the proposed Eastern Brandi 
of the bynidiaven dredging project, t)ie proposed >/estern Branch 
of the Lynnhaven maii.tenance dredging project, and the proposed 
City of Virginia Beach boat rarap site at the headwaters of 
Pleasure House Creek. Such analyses are not difficult to 
understand wiien the value of the wetland is considered as 
the real estate value on the current market, ks you Iwiov/, 
vjet lands and particularly the Lesner Bridge marsh, nave 
values other than their real estate value, which incluues 
tne export of mineral and organic nutrients tnat supports 
uuch of the production in the adjacent estuarine and 
coastal waters, nursery grounds for comiaercially iu!ix>rtant 
fish and shellfish, and waste treatment work, in ge oral, wo 
Believe that wetlands sUoulu not be looked upon as davelo/'ai>le 
jAncl to be bartered or iiraded, bur as sanctuaries hig i 
sustained public benefits. The filling of vrwtlai’.ds is gtnuraliy 
permanent . 


5^ 
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5 ?ourtii^ v»c tietd to adcxess alt«m*tiTO ofirr^saeiiC. opoil sit-fes 
for ii 5 ad sut>j$ict X’ro 3 «cfc as Kali oa tua iJioiioaad J^at rara*‘ site, 
EnvirtaBaoritallv aceeptajole aic«caAtivc( sites whic;s uoae to aind 
for a j'ctaaiUQnt spoil disposal eraa are toa tleaeuro t-ouse i'oint 
ol&a, tua fort Story cion, and the u^jlasnu ijortion of ;i.fjsoor Lrio^^ 
We endarstaud triat roe uyleiid portion of <£its iaaner Ario^je 
site could jjo jbS«<;uatu if drodcji:tg corviuoteu In si.--jocj^ts 

as spttoa in tne epoll &re&'l>ect0ie atva.i.XsC>l^^ c>f th<r. ^tential 
best ras^‘ eitoo we aav* aaen peesanfcaci, U.ttle 
locatlon woitld appear to be tba least da:sagxn <3 to pW:>lio fisd 
and %filoixfe resources. 

Cue final |:oiKt which rxsritr coacickoration is the concept o£ 
the hysnhavan satnary oo a whole syst^. Jast as there aro 
jaaay fi^ojocter protleae,, «md noede ia the liyanhayen eatnaty which 
are iaterrel&tod, there era fish and wildlife rtiseureas of ti.6 
hyanhswaa ecosysto^ dependant upon sfelntione to th*s ptohledS 
aaii4%sods. h coKpreheasive ««a»imtion of the lyr^haven 
eGoaystesa and related ]f«oj«et.3 appears to he tl^e moot order ly 
aj^roaeli to and find those solntionn. Ua would, therefore, 

st399ast that such a cosuprehensi^ study be giy^n careful 
coaslderation by your office* 

Xf we caa ia of aay further assietanae with any of the subjocts 
dlsetw&cd in t'.tie letter, pl«*as« so adwisa. 


Sincerely yours. 



-Halp’i ^isapiu 
Acting Supervisor 
Soufciiarn ir«a i»Cfico 


JUhltOAlhl :co 

Copies to: KPA, PKlLhUSLPaiS,, PA 

Kr^FS, OXFORD, >iD 
VliRC, Mr»fpoiirf SJsih, vh 
CZtOiSGS iUU:13TjSY, VIKvfiiJIA JBE,‘Cr:, VA 
y&'JS, GLOUCKSifER EOll^r, VA 


‘in-toulftfil i' 
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VIRGINIA INSTITUTE OF MARINE SCIENCE 

GL-OUCEStER POINT. VIRGINIA 33062 


December 10, 1973 

VIMS Wetlands and Subaqueous Re~port 

APPLICj^nr ; Frances W. Binswanger APPLICATION MO : Gloucester Co., Il4 

INSPECTION ; 29 November 1973 J J- L. Mercer, Wetlands Research Section. 


PROJECT DESCRIFEION ; Location: Sarah Creek. ■ 

Proposed Activity: To construct about 250 feet of timber bulkhead 

at the mean low water line. 

Purpose; Protection from soil erosion. 


WETLANDS INVOLVED ; About 8,000 sq.. ft. of productive marsh containing: 


Saltmarsh cordgrass ( Spam in a alterniflora ) 
Saltmeadow hay ( Spartina patens ) 

Saltgrass ( Pistichlis spicata ) 

Switch grass ( Panicum virgatum ) 

Marsh hibiscus ( Hibiscus moscheutos ) 
^^attail ( Typha sp . ) 

Marsh elder ( iva frutescens ) 

Saltmarsh bulrush ( Scirpus robustus ) 


ko% 

15% 

15% 

5% 

5% 

5 %/ 

associated 


ENVIRONMENTAL SETTING ; The distance from the end of the existing bulkhead to the nornh- 
eastern end of the proposed bulkhead is approximately 130 feet. Landward of this lone 
is the area of marsh outlined above. These wetlands are contiguous to Sarah's Creek 
and have two narrovr guts which insure tidal flushing. The marsh not only offers a."'*" 
protected habitat of many marine organisms but also produces a portion of significant 
food to the aquatic sysuem. Much of the adjacent uplands are being actively formed; 
any potential pollutants such as fertilizers, pesticides and herbicides, which may be 
carried to the marsh by runoff waters, are then trapped, filtered and taken up by uhe 
marsh system. The only erosion occurring along the shoreline is where the existing 
bulkhead foms a return wall into the fastland. 


ENVIRONMENTAL IMPACT ; If the proposed activity is permitted it will ccsnpletely destroy 
all maysh vegetation winhin the dimensions of the project. The marsh will cease to per- 
form its roles as described under Environmental Setting. ^ 

MINIMIZING adverse EFFECTS : If possible, place the bulkhead behind and landward of all 
existing marsh vegetation. Thus, tidal water will not be cut off from the inner pocket 
of marsh. “■"* 
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Wetl^ii^ds p'id Subaqueoiis Report 
Frances W. Binswanger -2- December 10, 1973 


MAJOR ALTEEaiATIVE ; Along the area of erosion (i.e. the return vrall), veil placed rock 
riprap should be utilized to protect the fastland. The remaining shoreline covered 
with marsh vegetation should continue to be stable. 

COMCUJSIOM ; Prom an environmental viewpoint, the proposed bulkhead is undesirable. 

The major alternative offers the preferred action. 







James IV; Mercer/ 

Wetlands Research Section 


r } kAJ 

M. E. Bender, Ph.D. f ff 


Assistant Director 


Distribution: 

Mr. J. Willis Weaver, Chaxman, Gloucester County Wetlands Board 
Mr. S. M. Rogers, VMRC 
Mr. Mark Harrell, C of E 
Mr. Nicholas Ruha, ERA 

Mr. Willard Spaulding, Jr., Fish and Wildlife Service 
Mr. Larry Shanks, Fish and Wildlife Service 
Mr. Joseph Davis, Jr., Div. of State Planning 
MERRMS (2) 

Applicant 



DEPARTMENT OF THE ARMY 

NORFOLK DISTRICT CORPS OF ENGINEERS 
FORT NORFOLK. B03 FRONT STREET 
NORFOLK. VIRGINIA 23S10 

IN REPLV REFER TO 

NAOOP-P (Sarah Creek) 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Mr. M. 1. Binswanger 
7751 Riverside Drive 
Richmond, Virginia 23225 

Dear Mr. Binswanger: 

Recent inspections by personnel of ray office have revealed unauthorized 
bulkheading and filling of a tidal gut in Sarah Creek adjacout to your 
property at Achilles in Gloucester County, Virginia. 

This work is in direct violation of Section 10 of the River and Harbor Act of 
March 3j 1899 (33 U.S.C. 403). The penalties for such violation, as provided 
by Section 12 of the Act (33 U.S.C. 406) , are a maximum fine of $2500 and 
imprisonment for up to one year. Furthermore, your work is also in violation 
of the Federal Vfater Pollution Control Act Amendments of 1972 (33 U.S.C. 1251 
et seq), the criminal penalties for which are a maximum fine of $25,000 per 
day for each day the violation occurs and up to one year imprisonment (33 
U.S.C. 1319 (c) (D). The civil penalties may be as much as $10,000 for each 
day of violation (33 U.S.C. 1319 (d)). 

This letter shall therefore constitute formal notice to you to cease and 
desist all work in navigable waters, or the deposition of any material 
adjacent to such waters in such a manner that the material may be x^ashed into 
these waters. Furthermore, you are hereby directed to completely remove the 
unauthorised bulkhead and restore the former wetland area to its original 
elevation and species composition. These measures should be completed within 
30 days from receipt of this letter. Please contact this office prior to 
actual restoration so that a representative may be present during this work. 

Failure to comnly with this directive may result in the referral of this 
matter to the U. S. Department of Justice for prosecution. 

Should you have any questions on this matter, please contact the Waterways 
Inspection Section at (804) 446-3658. 

Sincerely yours, 


Copy furnished: RONALD H. ROUTH 

F&WS, Annapolis LTC, Corps of Engineers 

F&WS, Gloucester Point Acting District Engineer 

EPA, Philadelphia 
.VIMS, Gloucester Point 
SWCB , Rj chmond 
VHRC, Newport News 







MRSH RESTORATION 
OS SARfiK'S CREEK, 


FOR Thf: yPOFLK’i'i OF 
GLCL’OESTOR COIiRri', ''/IRGiSIf. 


'iRI) 


J. 


S7>TS'<}A\'5SF . &r> 


In cocplving with cha ordar c-f the Ecnorabla '^entge 
District Coart of Gloucester . Virgrnl-i, tte Citutasttr 
a meeting held at 7:30 -p.n. on Scrsitb&r 5 > 1^77 ott, fc 
to restore the wetlands cc the S.E, carrier of vhs -prop 
Binswanger on Sarah*s Creefci Gloucester County, Virgin 
plan which was set forth on October 12 , 1377 . 


Del'.'rdit, Judge of the 
Itrr.ti R’etiands r.oarc at 
rtc the follov’ii'g prcceduros 
arty owned by JUllisrtl I . 
This plan roidc that 


Xi "The • dimensions oz che marsh and cove to" he’ restored wiiA be staked out on ths 
_ ground and a scaled drawing o-f-ths area-tssiug £i:ted lauciffiarks for referenceo 
’Will be cade by the Gloucester County vietlands Board. AnproxittatalT ■i-AOG 
square feet of tidal wetlands and feet of intertidal cudtlsts 

are to be restored. 


2. 


At any time after Karch 15 . 197 S the fill asteriai 
the 'faulldicad. 1110 elsva cions trill rsaga from just 


ray be rscoved froo behind 
above hears low uatev to 


just above mfcati high water and a rpsrros/ tidal - 3 «t will t#c establrshad making t 
wetlands contiguo’us to mean low srater on Sarah's Creak, The c.slkhcad •^'i 1 1 
roc be removed until ail the fill has been removed and all elevatiotiE auc 
the size of the area has been checked and approved b]' che vJetlar.ds Beard, 


3 , Straw bales will be placed around the edge or the newly forced cove tc 
prevent sil ration of adjacent waters aad to protect the new seedlings. 

4 . Remove that portion of the new bulkhead designated by the Wetlands Board 

(that which runs across the face of the cove), ^ 


5 . 


The re-estahJ ished wetlands zone will 
(Spar tins alcernlfiora) set on 2 foot 
fertilizer . 


be sprigged with Saltmarsh 
centers and treated with a 


Cordgrass 
slow relsatc 


6 . A vegetated buffer zone of 1500 square feat vUl 

sait’marsh corIgr..ss and tlie aajaceriC farm field, and planted to specified 
wetland grasses. 


;e asLEbirsf.ed oetwe: 


7 . All work will be done on a step by step basis and each step must be approved 
by the Wetlands Board before other work Hhs.ll begin, 

8 . . All ’ 5 ?ork, tije removal of fill, the remcv^el of the b’aikhead, and the plaacing 

of vegetation shall be completed by June 15 , 1378 . 


The staff 
technical 


members cf the Virginia Institute of Ferine Srienct; 
assistance in tlie ir’plaj’ior-tstirn cf prefect. 




fi.rnivh 


Jlovopber 10 , 1377 







Uur tCT. M. 5 "' and; 


(Cl 




•Vian 






